Preferential regeneration of thioredoxin from parasitic flatworm Fasciola gigantica using glutathione system.
The maintenance of cellular redox homeostasis is a crucial adaptive problem faced by parasites, and its disruption can shift the biochemical balance toward the host. The thioredoxin (Trx) system plays a key role in redox metabolism and defense against oxidative stress. In this study, biochemical experiments were performed on Fasciola gigantica Thioredoxin1 (FgTrx1). The recombinant FgTrx1 exists as a monomer and catalyzes the reduction of insulin. FgTrx1 is preferentially regenerated by the glutathione (GSH) system using glutathione reductase (GR). The regeneration of FgTrx1 by the conventional Trx system is much less as compared to the GSH system, suggesting that FgTrx1 could be acting as glutaredoxin (Grx). DNA nicking and hydroperoxide assay suggests that it protects the DNA from radical-induced oxidative damage. Thus, FgTrx1 might play a role in parasite survival as it can regenerate itself even in the absence of the canonical Trx system and also protect the cells from ROS induced damage. Further, we propose that the GR activity of FgTrx1 is not restricted to -CXXC- motif but is regulated by residues present in close proximity to the -CXXC- motif, through manipulation of the redox potential or the pKa of the active site Cys residues.